1.The characterization of synthetic novel tripeptides
. Characterization of WANG-003 by analytical HPLC chromatogram and MS Spectrum. HPLC conditions: a linear gradient of 100% acetonitrile (with 0.1% TFA) and 100% water (with 0.1% TFA) over 20 min on a kromasil C18-5 (4.6 × 250 mm) column, the total flow is 1.0ml/min. MS Spectrum observed 830.00 Da (calculated 831.00 Da, average isotopes). Figure S2 . Characterization of WANG-004 by analytical HPLC chromatogram and MS Spectrum. HPLC conditions: a linear gradient of 100% acetonitrile (with 0.1% TFA) and 100% water (with 0.1% TFA) over 20 min on a kromasil C18-5 (4.6 × 250 mm) column, the total flow is 1.0ml/min. MS Spectrum observed 848.40 Da (calculated 849.00 Da, average isotopes). Figure S3 . Characterization of WANG-005 by analytical HPLC chromatogram and MS Spectrum. HPLC conditions: a linear gradient of 100% acetonitrile (with 0.1% TFA) and 100% water (with 0.1% TFA) over 20 min on a kromasil C18-5 (4.6 × 250 mm) column, the total flow is 1.0ml/min. MS Spectrum observed 1045.20 Da (calculated 1045.23 Da, average isotopes). Figure S4 . Affinity between PD-1 and peptides (PD-L1/WANG-003/WANG-004/WANG-005).
Energy decomposition analysis (EDA) of complex Peptides-PD-1

3.SPR measurement of hPD-1 and peptides to immobilized hPD-L1
A series of concentrations of peptides (PD-L1) were run over PD-1 to obtain the affinity between PD-1 and peptides (PD-L1) by kinetic analysis. 
Affinity values of the interaction of peptides with PD-1
